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Paravisceral aortic pseudoaneurysm is an uncommon late graft-related complication after thoracoabdominal aortic
aneurysm open repair. The redo surgery and hybrid procedures are the treatments of choice, with signiﬁcant perioperative
morbidity and mortality rates. We report a total endovascular repair of a 56-mm paravisceral aortic pseudoaneurysm in
a 65-year-old patient with a history of type V thoracoabdominal aortic aneurysm open repair and redo open procedure for
a distal anastomotic pseudoaneurysm. The lesion was successfully treated with a custom-made four-fenestration
endograft. At 18 months, the patient was asymptomatic without liver, renal, or pancreatic problems. Computed
tomography angiography demonstrated the absence of endoleaks, the antegrade perfusion of visceral vessels, and the
absence of stent graft fractures. (J Vasc Surg 2013;58:790-3.)Anastomotic pseudoaneurysm is a late graft-related
complication after thoracoabdominal aortic open repair.1
It is usually related to the progression of the degenerative
process in the native aorta and mainly affects patients
with connective tissue disorders.2 Conventional endovas-
cular treatment has been proposed to treat anastomotic
pseudoaneurysm at the previous site of intercostal artery
reattachment or proximal graft anastomosis,2 whereas
open surgical repair or hybrid reinterventions have been
suggested as appropriate strategies for anastomotic pseu-
doaneurysms that involve the visceral vessels.3
The morbidity and mortality of open and hybrid redo
surgery3 is the rationale for the total endovascular repair
of a paravisceral pseudoaneurysm (PAPA). Because fenes-
trated and branched endografts have emerged as a potential
endovascular solution for aortic disease that involves the
visceral arteries,4,5 this technique has been proposed as an
attractive procedure in the treatment of thoracoabdominal
aortic aneurysms (TAAAs)6-9 and their late graft-related
complications.10 In this report we describe the endovascu-
lar repair with a fenestrated endograft of a PAPA detected
in the follow-up of a type V TAAA11 open repair.
CASE REPORT
A 65-year-old man, with a history of hypertension, chronic
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://dx.doi.org/10.1016/j.jvs.2012.11.082occlusive disease, was admitted to our vascular surgery unit for
a 56-mm-diameter asymptomatic recurrent paraceliac aortic
PAPA involving the distal anastomosis of a surgical thoracoabdo-
minal aortic graft.
The patient underwent surgical repair of a type V TAAA with
a tube graft 17 years earlier. The distal anastomosis was at the level
of the abdominal aorta above the celiac trunk. A congenital and
inﬂammatory etiology was excluded. He was admitted 3 years later
for an asymptomatic aortic-PAPA at the distal graft anastomosis.
He underwent a redo open repair with a graft excision and in
situ reconstruction using a new aortic graft with a beveled distal
anastomosis at the level of the ostium of celiac trunk. There was
no clinical, computed tomography angiography (CTA), intraoper-
ative, or pathologic evidence of infection.
A thoracoabdominal CTA 14 years later (Fig 1) revealed
a PAPA involving the ostium of the celiac trunk, the patency of
the four visceral vessels, the absence of a landing zone below the
PAPA, a 34-mm distance between celiac trunk and the caudal renal
artery, a 24-mm diameter of the surgical graft above the PAPA,
and a 17-mm aortic diameter below the renal arteries. There
were no clinical, biochemical, or positron-emission tomography-
CT signs of infection or infective or inﬂammatory aortic
involvement.
We planned an endovascular repair using a conical (diameter,
28  20 mm; length, 18.6 cm) custom-made Zenith fenestrated
endograft (CMFE; Cook Inc, Bloomington, Ind; Fig 2) with
four fenestrations (8-  8-mm fenestration for the celiac trunk
and superior mesenteric artery, 6-  8-mm fenestration for renal
arteries). Two reinforced scallops with preloaded catheters and
guidewires were designed in the top of the graft to facilitate the
celiac-trunk and superior mesenteric artery cannulation from an
axillary access with the top cap closed. The endograft was designed
with a double reducing tie system to guarantee the endograft
movement in the infra-renal aorta before the complete release.
Planning/production and sterilization time was 4 weeks. The
patient signed an informed consent.
The procedure was performed in the operating theater with
a mobile angiographic C-arm (OEC 9800 plus; General Electric
Fig 1. Preoperative computed tomography angiography (CTA) shows the paravisceral aorta with volume rendering
and multiplanar reconstruction. The (A) anteroposterior and (B) lateral views show a paravisceral aortic pseudoa-
neurysm involving descending thoracic aorta. The (C) center lumen line reconstruction and (D-F) axial views allow to
deﬁne the (C) length of the lesion and the diameter of the aorta (D) above and (F) below the (E) paravisceral aortic
pseudoaneurysm.
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used, and intravenous cefuroxime (2 g) and heparin (5000 IU)
were administered.
Bilateral common femoral artery and left axillary artery cut-
downs were performed under general anesthesia. The CMFE
was introduced from the right common femoral artery. According
to the angiographic control and the orientation of the fenestrations
markers, the device was positioned and partially deployed with the
top cap still in place. The proximal and distal ends of the CMFE
were, respectively, at the T9 and L2 level.
Through the left common femoral artery, a 20F Cook intro-
ducer was inserted in the distal segment of CMFE to advance
a 7F Flexor-Cook introducer near the renal fenestrations.
A 0.035-inch ﬂoppy guidewire and a C2 Cook angiographic cath-
eter were used to cannulate the left renal artery through its fenes-
tration. An angiographic glide catheter was advanced into the
artery to change the guidewire with a Rosen guidewire (Cook).
The 7F Flexor-Cook was then advanced into the renal artery.
The same procedure was performed for the right renal artery.
The preloaded guidewire for the superior mesentery artery
fenestration was advanced in the descending thoracic aorta
and captured from the left axillary access using a 24F Hooker
(Med. Italia Biomedica, Modena, Italy). Through this guide-
wire, a 10F 45-cm Cook-Flexor introducer was insert inside
the CMFE through the dedicated proximal scallop. This opera-
tive channel was used to cannulate the superior mesentericartery using an MP1-Cook catheter and 0.035-inch ﬂoppy
guidewire.
An Advanta 7-  22-mm stent graft (Atrium, Hudson, NH)
was advanced and deployed into both renal arteries from the left
common femoral artery while an 8-  38-mm Advanta stent graft
was used for the superior mesenteric artery from the axillary access.
From the axillary access, the celiac trunk was cannulated and stented
with a 9-  38-mm Advanta using the same technique of the supe-
rior mesenteric artery. The endograft was completed deployed, the
top cap was retrieved, and the completion angiography showed no
endoleaks and the antegrade perfusion of all target vessels.
Procedure time was 300 minutes, ﬂuoroscopy time was
71 minutes, and the contrast volume used was 195 mL. No trans-
fusions were necessary. The intensive care unit length of stay was
72 hours.
The patient’s postoperative course was complicated by pneu-
monia. He was discharged on postoperative day 8 without a fever.
At 18 months of follow-up, the patient was asymptomatic, without
liver, renal, or pancreatic problems. A CTA (Fig 3) demonstrated
the PAPA shrinkage (37 mm), absence of endoleaks, and the
patency of the visceral vessels.
DISCUSSION
Late graft-related complications of TAAA open repair
are uncommon and include visceral vessel occlusion, anasto-
motic pseudoaneurysms, visceral patch aneurysm, graft
Fig 2. A, An anterior view of the endograft shows the proximal reinforced scallops with the two preloaded catheters for
the celiac trunk and superior mesenteric artery fenestrations. B, A posterior view of the endograft shows the double
reducing tie system. C, Anterior view shows the endograft is completely opened. D, An intraoperative angiographic
image shows the left renal artery cannulation using a C2 Cook Catheter and a 0.035-inch ﬂoppy guidewire. E,
Cannulation of the superior mesenteric artery is shown with the top cap still in place: a 10F Cook-Flexor introducer was
inserted from the axillary artery through the dedicated scallop, and a 7F Cook-Flexor introducer was advanced in the
right renal artery from the left femoral access.
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aneurysm, pseudoaneurysm, or visceral aortic patch aneu-
rysm usually are related to the progression of the degenera-
tion in the native aorta and mainly affect patients with
connective tissue disorders.2 In these complications, the
redo open repair with another left-sided thoracotomy has
been shown to have a high rate of postoperative respiratory
failure, organ injuries, and mortality.3,12 For these reasons,
in high-risk patients with prior TAAA open repair and aneu-
rysmal changes involving the visceral vessels, some reports
suggest a less invasive treatment such as hybrid repair with
a visceral vessels retrograde bypass and endovascular TAAA
exclusion.3,13 Despite the reduced surgical trauma, the one-
stage hybrid technique showed a perioperative mortality of
14.3% and postoperative major morbidity of 28.6%.3
According to the preliminary results,6-9 the recent
technologic advances in endovascular therapy have realized
the chance to use a total endovascular solution for aortic
pathology involving visceral vessels; fenestrated/branchedendografts techniques have been proposed for treatment
of TAAA6-9 and late graft-related complications involving
visceral vessels.10 We used a custom-made endograft with
four fenestrations to treat a PAPA in a patient with a history
of type V TAAA open repair and redo open procedure for
a distal anastomotic pseudoaneurysm. In this patient,
a further left sided-thoracotomy was considered to be asso-
ciated with a high risk of complications, and the anatomy of
the aorta and femoral and iliac arteries were suitable for
a total endovascular repair.
A hypothetical limit was the infrarenal abdominal aortic
diameter, with a potential technical difﬁculty for positioning
and deployment of the fenestrated endograft and visceral
vessels cannulation. This was dealt with by using double
diameter-reducing wires and the cannulation of celiac trunk
and superior mesenteric artery through the axillary access.
With this approach, we have demonstrated the applicability
of the fenestrated endograft to treat PAPA and to ensure
the antegrade perfusion of the visceral vessels.
Fig 3. A, Computed tomography angiography (CTA) shows the result at 18 months of follow-up. B, The volume-
rendered reconstructions show the patency of target visceral vessels without endoleaks, migration, and stent frac-
tures. C, An axial image shows shrinkage of the paravisceral aortic pseudoaneurysm.
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To our knowledge, Adam et al10 reported the ﬁrst case
of endovascular repair of a visceral aortic patch aneurysm,
and our report is the ﬁrst patient with PAPA treated with
an endograft with four fenestrations. Although a few
patients have been reported with a limited follow-up of
endovascular treatment of late graft-related complications
of TAAA open repair, we suggest that a total endovascular
solution represents a promising alternative to redo surgical
or hybrid procedures in patients with PAPA after previous
surgical TAAA repair and suitable aortic anatomy.REFERENCES
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